Modern semiconductor technology allows the realisation of nanostructures where both electronic and photonic states undergo quantum confinement. In particular in semiconductor microcavities, excitons confined in quantum wells and photons confined in a Fabry Perot resonator can enter the light-matter strong coupling regime. This gives rise to the formation of cavity polaritons, mixed exciton-photon states which obey bosonic statistics 1 . The polariton dispersion presents a sharp energy minimum close to the states with zero in-plane wave-vector (k = 0) with an effective mass m* three orders of magnitude smaller than that of the bare quantum well exciton. Recently polariton Bose-Einstein condensation 3,4,5,6,7,8,9,10 Polaritons are generated optically using a non resonant excitation provided by a single mode continuous wave laser focused down to a 2 µm size spot. The laser energy is detuned from the lower polariton branch towards higher energy (typically by 100 meV). At low excitation power, the far field emission (resolved in k-space) shows polariton population along two 1D branches (fig 1.b).
In the present work, we report on the spontaneous formation of extended polariton BEC with a spatial coherence extending over 50 times the thermal De Broglie wavelength. Spatial control of such extended condensates is demonstrated, opening the way to a new range of physical phenomena.
A large Rabi splitting (15 meV) microcavity of high optical quality is used, with a cavity photon life time around 15 ps, 5 to 50 times larger than in previous reports (see Methods) . To manipulate the condensate wave functions, we use one dimensional cavities defined by 200 µm long microwires with a width between 2 and 4 µm ( fig. 1.a) . Such a small transverse wire dimension induces a lateral quantum confinement of polaritons and the formation of 1D sub-bands (see fig 1. b for a 3.5 µm wire).
Polaritons are generated optically using a non resonant excitation provided by a single mode continuous wave laser focused down to a 2 µm size spot. The laser energy is detuned from the lower polariton branch towards higher energy (typically by 100 meV). At low excitation power, the far field emission (resolved in k-space) shows polariton population along two 1D branches (fig 1.b) .
When raising the excitation power, a strong and abrupt increase of the overall wire emission intensity is observed, as shown in fig. 1c . Spatially resolved measurements above threshold (see fig.   2b ) show that a polariton condensate is spontaneously formed within the excitation spot at the lowest energy polariton state, close to k y = 0 10 . This condensate undergoes a local blueshift E b due to repulsive interaction with the high-density exciton cloud photogenerated in the excitation area.
Since there are no photogenerated excitons outside the small excitation area, this blueshift is spatially limited and creates a force tending to expulse polaritons from the excitation area: the polariton condensate undergoes a lateral acceleration and acquires a finite in-plane wave-vector 25, 26 .
The far field emission measured on each side of the excitation spot indicates the spontaneous generation of condensed polaritons with well-defined wave-vectors given by k y = ± / * 2 b E m when approximating the polariton dispersion by a parabola 26 . As the excitation power is increased, E b and consequently k y increases, perfectly following the polariton dispersion (see fig. 2d ). The real space image of the wire (figure 2.e) shows that this finite in-plane wave vector leads to the propagation and expansion of the polariton condensate far on both sides of the excitation area. 
is the contrast between the maximum and minimum average intensities measured with both slits. Figure 3d shows the measured g 1 (a) for several excitation powers. Below threshold, the coherence is 20% close to the excitation spot (a = 5 µm), and rapidly goes to zero for distances above a = 20 µm. Just above threshold, the coherence starts to increase and extends over a larger distance. Finally, for excitation powers exceeding the threshold by a factor of 3 or more, high spatial coherence is found all along the wire with an extracted coherence length of the order of 0.5 mm -much larger than the wire length. This measurement demonstrates the formation of a coherent polariton wave function over the whole wire, a key feature proving the spontaneous build-up of macroscopic off-diagonal long range order (ODLRO) in the whole system 12 .
Note that in a 1D system, BEC spatial coherence is expected to be highly sensitive to thermal phase fluctuations. Indeed, in such a system at thermal equilibrium, the two point density matrix characterizing the spatial coherence presents an exponential decay with a characteristic length given In the following, we show that under higher excitation powers, several polariton condensates can coexist and be optically manipulated in a 1D cavity. Indeed, at high excitation powers, polariton- This tunnel coupling is responsible for phase locking of the two spatially separated condensates 13, 14 .
As a result, high spatial coherence all along the wire is evidenced for these states (see fig. 4 As compared to previously reported techniques to spatially confine polariton condensates 5,7,29, 30 , the size and height of the trap can be continuously controlled by changing both the excitation power and the position of the spot. Controlling both the propagation and the wavefunction of a polariton condensate opens the way to the realization of polariton circuits, a first step toward a high speed all optical information processing 22 .
Finally we note that the macroscopic propagation we report here is a unique feature of polariton condensates. Indeed we could also obtain regular photon lasing in the same wires at temperatures above 60 K (see supplementary III): in this photon lasing regime, the coherent emission is limited to the excitation area without any propagation feature. On the opposite, gain induced confinement within the excitation spot is observed.
Methods
The photonic wires are fabricated using electron-beam lithography and reactive ion etching from 
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